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A ... A MIXTURE OF A COMPOUND OF THE FORMULA: 

(FORMULA) 

WITH A LIQUID CRYSTAL IS SANDWICHED BETWEEN A PAIR 
OF SUBSTRATES FITTED WITH ELECTRODES 
B ... THE CURABLE COMPOUND IS CURED 



(57) Abstract 

A liquid crystal/cured product composite layer sandwiched between a pair of substrates fitted with transparent electrodes which is 
obtainable by a method comprising placing a mixture of a liquid crystal with an uncured curable compound represented by the structure: 
acryloyl group-(ORi) n -0-mesogen structure-0-(R 2 0) m -acryloyl group, wherein Ri and R 2 are each an alkylene group having two to six 
carbon atoms, and n and m are each 1 to 10, between the pair of substrates, and curing the curable compound. 

9/19/05, EAST Version: 2.0.1.4 . : 



(57)S#J 



(or 1 ) „ -o-^vy>*jtJB-o- (r 2 o) m -7^up-r;w»©*it 

. m: 1-10) fc©ffi£«l*ft«rL. «{fcttfc#ttfc«fc£ttTttft/«fcfc 



AE 




DM 




KZ 




RU 


o v'T 


AL 


T/w<^7 


EE 


^* h-7 


LC 




SD 




AM 




ES 




L ! 




SE 




AT 


zt-X VVT 


F 1 




LK 




SG 




AU 




FR 


79^ 


LR 




S 1 


^nrTx-7 


AZ 




GA 




LS 




SK 


*o»7>*7 


BA 




GB 


*9 


LT 


!> K7=.7 


SL 




BB 




GD 




LU 




SN 




BR 




CE 


*>S*7 


LV 


7^-f7 


SZ 


BF 




GH 


V—t 


MA 


«=E-n y 3 


TD 


K 


BG 


y 7 


CM 


iiv\rr 


MC 




TG 




B j 




GN 


*~7 


MD 




T J 




BR 




GW 


*~7 • CD**- 


MG 




TZ 




BY 




GR 




MK 


-^>r K-7 Ba- tf7?^7 


TM 




CA 




HR 








TR 




CF 




HU 


/>^<ry- 


ML 




TT 




CG 




I D 


y K*->7 


MN 




UA 


sin* 


CH 




I E 




MR 




UC 




C I 




I L 




MW 




US 




CM 




1 N 




MX 




uz 




CN 




I S 


7-f*5>K 


NE 




VN 




CR 


= ■ y a 


I T 


*r*y7 


NL 




YU 


a-tf-x9f7 


CL" 




J P 




NO 




ZA 


Sf77y *#fn8 


CY 




KE 


*-7 


NZ 




zw 


'^/<7X 


cz 


^•x y » 


KG 




PL 








DE 




KP 


4MB* 


PT 








DK 




9/19/05, EAST 


Version 


2.0.1.4 







WO 00/23539 PCT/JP99/05765 



■ftEWBufctiTus. mmiEMT&sum mmataTawtttt©*®* 4 

BJfHtanfc. 

flfcfctfijl (USP5188760) Ttt, «&£:S£tt<D«£a£ffl^ 
7^hit*<iail±rsct*<BBw$nfc. CKD^Bi. tWfiytfM £Tz\tm 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



PCT/JP99/05765 



£tz. (BIBtttt^HWO 9 2 / 1 9 6 9 5 ) £&PI«l<&flW5£ftO 

-d * y y > ; e / #ni s $ n Ac. 

CH I =CH-C-0-((^),-0-^^C-0-^^0-C-^^0-(CH i U-0-C-CH=CH2 

5t (2) 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 „ PCT/JP99/05765 



CH 2 =CH-C-0-^^— 0-C-CH=CH, • * ( 3 ) 

2) ©J:5Jctt*tt3ft«K<Pilil3fe^vy>«li6»**toc:t^S. x. &*0J ( 
2) -e&ffl^nsa; (3) coft:^(c^^T«^yy>M^<h^bgB{4 

<7) fi^tt id # -r 7 ji^J £ jp u , Hfta© wtttfl:^* o e isjjgffi »c ' j * ;H« 

£0. 5~4niratlTW. 

t*«^k©^ktt^«t©fi^«!i**A-fe^'vaA-r*«^v sgra 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



PCT/JP99/05765 



A, - (OR, ) n -O-Z-O- (R 2 O) m -A 2 • • (1) 

R , . R 2 : ^n-?tl3felE(C^Sc 2 ~ 6 <Z)7JM=- V >S 

n. m:.^tl3fii(:i~10M 
£tz. *«W©lo©!8til»c43^T, ±ISOKiS^{C^^T> Z#4, 4' 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 PCT/JP99/0576S 

5 

fcif^rrs. ±&<d®.W5 mz&^Ts ft^mogtezsmzkiKDittyizm* 

1 00iil:fe^t, ME^k^t^ti. tt=¥-n\z*vY> 

mmm z $ o « ftrnt ^ « t v ^ v y >«t is« * ^ ^ v ^mktt^^ft £ <t *> t 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



6 



PCT/JP99/05765 



1". 

a a) ©wMMfc (a, , a 2 ) tLT\t. -mzmitf&mtthizytfiHk 

ft * 5 n 63HHfcC 3 7 * u o -f ^ * £ U D-f 

fttt^ S 2 ~ 6 ##3: L < , S <=> 2 CDX^ U >»<D^m^ck^^^ 3 

it (1) <Z>*yy>#li!» (Z) tUTtt. 1, 4-7i;l/>P2ittl 
SB<01, 4-7i-L/>SAU, 4-S>^P^->l/>STfii^$n7t2flfi<D^ 

2«H*»Lfc£:7x-U>£ (j^T, 4. 4' -t7xZl/>Si:l^. ) . 3 
IHSLfc^-7xZl/>I, fcitf Jm£0*JWK^0> 1 ~4flft<ftSl5ft 1 ~ 

2<D7)V*)Vm* 7y^If, ttM? t>L<fi*;p^>';i/S{cg^$nfc2 

o 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



7 



PCT/JP99/05765 



LTJBfifc3n*«M&rtT, 8MBH±-e*B#«LT. 8ifilit^ttJEStPf©'W;C 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



8 



PCT/JP99/05765 



o 

£$l££A/WTt>ct:<> -ttUCfcDS&fcnVh?* h*Bfe»T5^t^T* 
«fttt^«Ofi^«*»J#r*IR©tJ6*iS** , ti'4Clt'bT#5. 

o 

#5*SttlA» IB, *ffi.2A. 2B, SeiS]^3A» 3B> WLh/WcMk 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



9 



PCT/JP99/05765 



i**. borate x^-if-s^w^ft^^fcttaifc^ko^ktt^tti:© 

93 0 * ©-#£$iil £*Wfc©flHfcttft£1fe©iR£ttic« U 0 ©sit 

0 

•>7;^Tf^f v^fcft (*JU£ft!S! BL-0 0 6. i$lig;SttteIE) 9 

5ffi. £ (4) ©*«fc®«M4fl:£fci5«k ^>y-fMyypt:;n-f^ 

0. 1 5g&©zl£t> (fi'&fcA) fcpgiUfc. 

o o 

CHa=CH-C-0-CH 2 -CH;-Q— <^ ^~Q~CH 2 -CH 2 -Q-C-CH=CH 2 -f ( 4 ) 



Z\<D& (4) <Dit£mt. it (1) 7?A, . A 2 #7£UCKJUgT. R t . 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



10 



PCT/JP99/0S765 



d©^S-fe^^2 5t:^jtLfe^T» i«ft*<»3 6 5 nmODH gXe? 
>7 P IC«J;0> ±ffl!U;0 3mW/cm 2 , Tfflfl<fcO|W|i;<,#j3mW/cm 2 £>&ft 

CO^^^^iC. mm®. 5 0 H z > 5 0 V r m s <Z)mJE£ 1 0 ftftWkM 
ffit»*-rSflMP*l 0[sI^K)jgL/c. -?-<Z>&, 5 3 0 nmZ$ &m&tL1t¥ 
mt&®2 0 nm©W£)fc»*ffl^fcjffifl*WfcjR OtWFtl 1. 5) 
S-fe^WMM^^L/rctC^. mJE^en»flLi^^^T7 9%, 5 0Vrm 

<0JA) 

**ft©Wfcttfca«£ LT. 5£ (4) ©flS^CftfrDt::, A (3) 
^©*{ktt^#I (4, 4' -k'XT^Ua-f^t^kf?!^) 

znaa; (3) (i) *ta, , a 2 atj^uo'OPS, z©* 

at- a. 

tz. 

w 2 ) 

m-ewKLfcSfcttAc. iJiyivm (.twim s-8 1 l^i^tt 

9* C15tf>SfiJtl : l©fi£#|) £2. 5wt%^lfcg^ (ffl^ttB 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



11 



PCT/JP99/05765 



corns® mi tmvmfk-tMz&xL,. 2 5x:\z$mLtz*m-e* w 

1 tnV&eOttfilfiZ 6 5 nraOHgXe^^toO, ±flU;0 3mW/cm 

2 . Ti«k^C<|tl3raW/cm 2 0ftftflft&3#mjlBI*U JKfl3t^*^* 

50Hz, 50Vrms £>mJE£ 1 0 ^9Alft«E 
*»*1"*»ff* 1 0[e]$9>IL£. 5 3 0 nmtt-Mtt.iU&JHt 

WKj2 0nmO)ai^ai«ffi^Sm»£X Ofc**©F|tl 1. 5) 

*JE*ftiqL&l>fttBT7 8%T&0> :©tt€50Vr 

(#13) 

^lltecD^fctefb^tLT* (4) ©{fc^ttOffcbDK:, it (5) Ofc® 
ch,=ch-6-o-6h -c^-oH^-Qko-c^-Jh-o-S-^ch, a (5 j 



^osc (5) a <i) i?A l > a 2 a<7 d7 u □ < ;ust, r, . 

z\<Dfc&%&m=!r\zM2 tmmzwEzmm. mcm^mummm^m^L 

<0JB) 

*®{fcW®«{t£$l<i:LT, it (4) ©ft^^OC.S (3) 

U^mrQQ 1 i!<D{il£5 0 Vrms WbnLfcl$©iSa$T«-3fc:3 

>h?7. htf>ffit«l 7T*o£. 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



PCT/JP99/05765 



W4) 



y7/^Tf^^ili (*Jl^tt« BL-0 0 9) \Z. W2tT«fflL 
rztl4 7)m& 2. 5wt Xl^-iC»*LfcfeO*9 7«, S (4) 0>*@fl;0 

1 tBi;^jR**<W3 6 5 nm©HgXe7>^0, 1.9ft* Q 3raW/cra 

2 v TfilJcfc0l^i;<^3mW/'cm 2 3 0»MI«U v «I^J!^ 

Z.<Dm&yt¥M=?-\Zl&Bm 5 0 H z , 20Vrms (DMEE* 1 0 # IW&mJE 
£l$£-fS&f££ 1 0[El«S Oil Ltzo *<D'&> 5 3 Onm^MtL^I 

km® 2 o nm<Dm^9tm^m^rziutmm<Dmmmmm^mmm^m^.Lrz 

tZ\Z, WE&filtiaLtz^VzWil! 8 2 d<D{g£ 2 0 V r m s EUtiaLtz 

tif<n&%imrmitzn>h : 7 7>h<D<mti ix&itz. 

2<b\Z, Z.om&yt&mttm.M&LS OHz, 3 OVrms©«E^l 0#B1 
. iE»L^l«T8 2%TfeO, C(DM£3 0 V rms BJJqLjWcDjS 



yT/^^f'f^te BL-0 0 9) fC, «2£TtefflL 

fc#-f 7;Wj!lfc2. 5wt%iS)-l;:jgS?L-£:t>0>9 7«. S (4) <&*«Mt<B« 



COS (6) <0fl:£i»tt % S (1) TA, , A 2 ^^ijp^^StR, » R 



9/19/05, EAST Version: 2.0.1.4 



(095) 



o 




WO 00/23539 



13 



PCT/JP99/05765 



2 Ofitti, >ST. Z©^vy>fllitfflJ*«4. 4 , .-t'7xZI/>lTn > m# 
3 

1 tmCZtiL&tfma 6 SnmOHgXe^^UO. ±«± 0 3mW/c m. 
2 T#J«fcOIHi;<£j3mW/cm 2 3 0#M1!&WU 

d ©ttl&ft**^ CJ6»tt 50Hz, 20Vrms (D^IES: 1 0 »Sl3to«*JE 
£&fc£T-5i&fe£ 1 0131ft DilLfc. 5 3 0 nm^^MItb^fi 

SEE^^PL/«t^^T*8 2 %T&9, £ <7){jt 2 0 V r m s EpflD L 

(0HC) 

**ftOWtttft^*i:LT, 5£ (4) Ofc^ttOffcbDfc. 5£ (3) ©{tfc 
5 0Hz, 20Vrms <DSIE£ 1 0 #EPJjQ&«JE£Rfc£-f 3i£f££ 1 0 HI 
5 3 0 nm^4 J MStb^I^2 0 nmOjW^5t»*fflV^± 
7%T&9, ££><it£2 0 V rmsEnJab/cB#©ji)ii^-efiJo^:n>h7X h<D 

$€>tC, CltDiKfift^SlWCffiJBifcS 0Hz, 3 0 V rms <£>«JE£1 0#EP 
Jfl£te£I^T*»«M£l O0»0jgLfc. ±33<»:|3H3S»c8iB$£W 
£L£<h;:$» .*JE*31JPU&^«iffiT4 9XT*0. uWfi$ 3 0 V r m s EP 

(#J6) 

J "r 4 ytPtiitik i*)W7#M BL-0 0 6) 6 5SBtC, tS^(y)V 

n <*ju*tt« r- 8 1 1 t*)w#m cbi sommiti i<Dm&y>) 

£3 5$, ^ (4) ©*«ft©*-ffctt{t^*3.' lg&> ^/AMy^^ 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



14 



PCT/JP99/0576S 



1 tfi\C£.fc&tffo3 6 5 nmWHgXe^vyiCiD^ ±fflj«fc0 3mW/cm 

2 . TffliJ<fcO|S]i;<^3mW/cm 2 3 0»M«MtU, 

Z <Dm&ytmm^lZteMi& 5 0 H z . 50Vrms (DUE.* 1 0 ftmn'&ME. 

ommvmbiz. *<d'&> 5 3 0 nm^bm&tLfz^m 
$g®2 0 nm<Dmfeftmzm^tzfcmmmfe% (yt^moFms. 2) c*ht 

5. ttJE£BJjbnLftHi#j&«2 3%. 5 0 V r m s 8JinUfc<h#a<8 0 . 
M D) 

5k®{b©^b£*b£&<hbT. SC (4) o^ttofttooc (3) ©-fb^- 

(017) 

RSS*tt*^Tife4^7f y ^»fl (T c =9 813, Ae = -5. 6. A 
n = 0. 220) 9 5 SB, SC (4) T^£n**R-[fc0«{fcttfl:£4fe 5 8B, ^> 

>3JC(l"#5l 1 mmXW\LTzJi^^^^Jl^\Z^O^K)nh^X^^VfzM^-t)^\z 

££0, ±flj«fcr) 3mW/cm 2 . T#U 0 |S| i; < ^ 3 mW/ c m 2 
d ©ttfift¥*TF£i6JB»[ 5 0 H z > 30Vrms 1 0 #fllifl1£*JE 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 PCT/JP99/05765 



*:(D'ik, 5 3 0 nmfc«t»ifrSft£Lfc¥te«#j2 0 nm<A$J£»i£ffl^£:M 
Ofe^Fill. 5) T?Mi&m£Ml£LfztZZ, *JE£BlflDl/ 
&v*#*iT8 6%» 5 0 V r ms WML fzVtBT 2 4%"e*0. mJEEPinl$<i:# 

ME) 

ffcmtomt&\t%®ti,T. ft u> axt^o^on, st (3) o-it^ 

^^it6 4%. 3 0 V rmsEpjbPLfc^"C2 0%T^0. mOTWt^ 

0 









' VON 


T VOFF 


AT 


CR 


1 


5£ (4) 




7 9% 


2 3% 


5 6% 




2 


5£ (4) +X-i7)im 




7 8% 


ft 2 X 




3 3 


3 


ft (5) +*K5;i^j 




8 0 % 


,#J3 % 




2 8 


4 


j£ (4) +2K^;i/?fij 


20Vrms 


8 2% 


fc<j7 % 




1 1 






30Vrms 


8 2% 


,#J2 % 




4 0 


5 


it (4) +5C (6) 

m 




8 2 % 


&tJ3 % 




2 8 


6 


ft (4) +ti-(y)Vm 




2 3 % 


8% 


1 5 % 




7 


SO (4) + A 




8 6 % 


2 4% 


6 2% 




A 


5; (3) 




7 2% 


2 9 % 


4 3% 




B 


ft (3) +tt-iy)m 




6 1 % 


&J4% 




1 7 


C 


ft (3) +tl^(y)Vm 


20Yrms 


5 7 % 


m6% 




1 0 






30Vrms 


4 9% 


£j8 % 




6 


D 


ft (3) +tn?)vm 


sits 


1 6 % 


9 % 


7% 




E 


ft ( 3 ) + A e j&<A 




6 4% 


2 0% 


4 4% 






CRIin>h77 hit, AT teT 


~VON <— T~ VOF p 


£>M 







9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



16 



PCT/JP99/05765 



&tc0ij 8 ~ 1 1 tccfc g . *mt<Dfflt&4t£m^ K=f- mtfi 2 tekug&a 2 

(008) 

'>7y^7f^'^iS UJl^ftSEI BL-0 0 9) 9 4. 60B. 7 

o;p^*tss{ s - 8 1 1 £ * *tgi c i 5 assjt i : i 

2. 4615. #^*3 8 2T&53; (4) <DM-|4<ffc-&#J 2 . 5 BB, ^ftl5 0 
0£JUtTfc5£l/*>7£U l/-h^-U^T- (UCB&SS EB-2 7 0) 0 

i*Tf£gl U/tttfl-fc JHl&A Lfc. 

£ O&H-fcJUS: 2 5 *C Kfiift UfcttttT, iftfi^tt 3 6 5 n m<Z)H gXe7 
>7 p lC«fcO» iiiOSmW/cm 2 , T<ftU; D 1^ IX *t 3 m W/ c m 2 O&ft 

C(0^^^(C^&5 0Hz, 2 0 V rmstf)mJE£l OflflJJlP&«ffi 
fctt£T**ffrfcl OEIttOigLfc. ^<Z)I2L 5 3 0 nm&^Rfitl/fcfi 
«»2 OnmO»S3tiR*ffl^fcaia*»3e3R (^©FIll. 5) T?a» 
^£jfll5tLfc<h::3. «EE*SlJnL&^«!8T?8 3 Z.V>m&2 0 V rms^l 

(0J9) 

o 

C0H 1 0) 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 



17 



PCT/JP99/05765 



z.<Dm$kyt¥mnz®B& sohz, 2ovrms <Dnmz i o #epm, n 

JE£I&£T5&{e& 1 0\B\mMltz> tom. 5 3 0 nm£*«£<i:L£¥ 
iiti|@^)2 0 nm<DMfeytW£Rl^fzl&iIk&Mfe%i 0fc#£OFMll. 5) 
mmZMfeLfztZZ. ttE£TOL&^*ftlT7 9%, d<Z>fii£2 0 V rms 

c^y 1 1 ) 

z.<Dm§kytmm=?\zM 1 o tuTOcmm^EPM, mcMfe&r&w&mz 

VtztZ^b, mflE£EP»nLft^tf£r?8 1 %, Z.(DmZ2 0 V rmsEPJDLfcflt 

4itm^i, «^l^(7)3TOTi:-rSC<!i<D^m(CO^T^Jl 2-1 9 

^ffl^Xra-TS. 0U2, 13, 16, 17, fiCCO^m^S^, #114 

. 15, is, i $\%z\vm%zm^m%-?h : b<> 
mi 2) 

ig£$Al 0 0g&£, t>-(?)Vm (tJVtftm S-8 1 lt*)\<2ti:m c 
15©fifijfcl : Rf£2K 7;U8JA) 3. 5»£J$-K:»#bfcSl 

©mite-X^^UT, HHtB*5lmmTSl#JLfcx#+>'-»l!&fc«kt)5BO^ 

££>-fcJb£2 5T:KfiH#LfcttJBT, £ScI^3 6 5 nm©HgXe7>^ 
(CcfcO, ±#ij«k0 3raW/cra 2 . Ti'U0I^L;<IU3mW/c m 2 



9/19/05, EAST Version: 2.0.1.4 



WO 00/23539 PCT/JP99/05765 

lo 



Z OttfiJt**?- 1 50Hz, 5 0 V r m. s <Z)ftl££ 1 0 #M&mjE 
*»3fTS»fP&l OEHSDigLfc. ^©&> 5 3 0 nmfc+«&afcfti:Lfc¥tt 

CO«*>t**^©«BEHlilPLft(rit*oajl**l 00%, 50Vrms© 
*)"6 5tl©jiiiMft:**-rt*©EPlIP«JE©ffl (V 50 ) teu 23VrmsT« 
(«1 3) 

-MLTS^ft^illLt (fi£4fel) . Wl2tR*K:» ^U*;Hfy^ 
10. 8 (imTJof;, 

Z. 0**>t^*^lCJi»* 50Hz. 50Vrms ©^JES: 1 0 #EPJammflE 

ejtsif^i ota^ojiufco m 2&mi;^*H&ftTa)i 

«WJ£Lfc£;i3, «ffi*^JpLfeV»«ttT8 1%, £<Z)fit£ 5 0 V r m s W 
Jfl Lfc t* oajMSTrtlo fen >h^Xh it ©fete 2 3T&9, V 50 tel 9 V r 

(W14) 

0U 2©fi^*AK:*-r7;Pffl&*ln*-r. 0J1 2TfcffiLfcfc0<h|iru«iJi)c 
£ ©Kft***^ lCJS»a 5 0 H z , 50Vrms ©*JE* 1 0 #ai«mJI 
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**i«jeLfc£c:3. *ffi*81ftlLfcV>ttJBT7 9%, lOtt* 5 0 V r m s W 

mi 5) 

m 2<Dm&yiA&i o omz, mi 2<d^<^;^ja^7. 5«s^-ic» 

Z<DmikiK&X=P\ZimiBL 50Hz> 50Vrms £>mEE£ 1 0 flW&mflE 

&ffi£-?2>mft*io®mmLtio mi 2 tmc&&mmf&Jk-v&M 
mi 6) 

mi 2 oi^as 1 oomz. xufrm u^as- R-8iit*)i 

CB15<7)fiMJtl : 1 &fft*<9JMWB) 2»£J9-tCjg 

rm 1 2 <hini^ictT^»^ 1 timzmtiiVTmmitQmitmtsmzmtz 

ZWm&ft^m^zmMmsOHz, 5 0V rmsCIESl 0#IW&mJBE 
£Bk£T5$fe£ 1 0®&0jIL£. 09 i 2 £l^iSi&M££Tii$ 

sp*»l:£Lfc<!:£3, mm*EfliPU^V^alT8 1 £©fit£ 5 0 V r m s 
iOLfc«t*a)aWCSiJofc3>I-7^K«)tttt3 V 50 tt2 2Vrm 
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(0U7) 

mi 2<dm£%ia&i o omz. mc<mi QMUjmBzo. ssp^ 
-\zmmLxm^^mnLfz (ms^D . mi2tmmz. ^ua^try? 1 . 

2 1 ftnit^ofc, 

Z\<T>m&ftfrn=?-\Z'fmtiL 50Hz, 5 0 V r m s wmJE£ 1 0 ^^IJP^mffi 

&i&3:-f 5&fe& i oB$ojgu£. 2ti^i;MjaM^-cHiii 

^s^r^Sl^U^:^ mJE£EMraL&^l*a£T8 0%, d<Z>4fi£ 5 0 V r m s W 

mLfziiz (Dm^xn-otzuyv^x vvcvmti ax&k>. v 50 «i 7 v r 

m s Xfo-otz. 
m\ 8) 

mi 2<Dn^h\zti^ 7)vm*m^?. mi 2xmmi>tz*><Dtm&mf& 
ownk^Mzftxi,. 2 sx:xmi 6 tmmz%nmzm&Lxmmtv>mt& 
its® zmt £ vxm&x^TzniZo 

Z\ <Dm&-£MtRftl5ftZfc&Z ittz-t )VX$> £ tz® . MS® A\t-tMZlZA 

C 5 0 H z , 50Vrms (DMEEZ 1 0 ftfPMmJE 

*Hfe£Ta«Wfr£: 1 OHIiOiBLfc. ^<D». ^ 1 2 tl^US^iBll^TSii . 
^^?«ISt/i:<i:d5. «ffi*9lJpLft:^tt*BT7 8%» CtfXjtfc 5 0 V r m s 

m s X&itz. 
(mi 9) 

«1 2£>iI£4$3A£l 0 0g|5(C. RllXm 6©*< 7;^B*4ffl5^-lC 
»#LTfiS**W«Lfc (S^«)M) . mi2tm\Z> s\i)ti)l\d>y?m%. 
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C ©«ft3t^*^ lCJe»» 50Hz, 50Vrms <Z)mJE£ 1 0 fl-ftillSMlJE 

mzmfelsfctZLZ. «JE£^jtaLfcVuR!BT?7 9%. COflt^r 5 0 V rras^l 
AflL/iB#G>Sii^TfiJofeli>h7^ h£>{tte2 5T$0, V 50 te2 8 V rms 
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A, - (OR, ) „ -O-Z-O- (R 2 O) m -A 2 • • -5£ (1) 

A, , A 2 : -Wfft&StCT^'J □ < JUS, ;* * £ U □ JUS, ^'JvvJUS 

. 7'JJUS 

z : 2m<r>*v?>mmM 

n , m : -e-n-^n&ftfc 1 ~ 1 0 <Dg& 

ill 2 lCfB$fc<«il^^<Dg!ii#&. 

4. A, *5ck?^A 2 rt^n^n&uKT^UDl'JUS^/tte/^UcK JUST? 

5. n, m«n^n^iLHl~4T^?>m^Jll, 2, 3 Sfc«4 

5 n t *®&£?%m&x&m=f-onffliWi. 
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7. mumtmt^mz. ftTn\z^jv>mm$!>*<e;tsmtmt%®£. *v 

9 . ft?m 1 0 0 0 «±©Wfttt<k^«*^WT-6»*JH 6 . 7 8 1' IB® 

i o . m&M&yi\z.ti 1 7)mz$G?zffi#m 1 ~ 9 wrti& 1 imae^ 

mJ£U» ^o. mSIBUKO} 3 «aTtT*»*m 1 ~ 9 Wftlfr i jrkb*© 

15. (1) 0>fcS9n?*oT, n, m^ft)i*tt«[0<fc^«lSria*^*5-*T 
ffl^S»*Jfi 1 - 1 4W?tifr 1 *lcE*<&ttfift¥*¥0»fe5J£. 
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